EXHIBIT H-6. EXAMPLE 5. LEWIS COUNTY BOTTOMLAND RESTORATION, KENTUCKY

7.1 Description of Project and Impacts
7.2 Incremental Analysis
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EXHIBIT H-6
7.1 Lewis County Bottomland Restoration (KY-31)

1.0 Location

The proposed Lewis County Bottomland Restoration project area is located in Lewis County,
Kentucky. The project area is located northeast of the town of Covedale, Kentucky. The project
area is located between Ohio River miles 391-396. The project site is within the jurisdiction of
the Huntington District, U.S. Army Corps of Engineers (USACE).

2.0 Project Goal

The primary goal of the Lewis County project is the acquisition, restoration, and reforestation of
approximately 785 acres of bottomland hardwoods and the restoration of a riparian corridor
along the Ohio River. Another goal for the Lewis County project addresses the restoration of
upland forest habitat within the project area. Long term restoration efforts will include
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reforestation of bottomland hardwoods, development of seasonally flooded impoundments, and
the restoration of natural systems throughout the floodplain.

3.0 Project Description and Rationale

The Lewis County Bottomland
Restoration project area consists of
approximately 2600 acres of upland
habitat and 785 acres of Ohio River
bottomland habitat in Lewis County,
Kentucky.

The bottomland portion of the project
area is the first priority for acquisition,
followed by the upland area. All
project lands will be acquired from
willing sellers.

A portion of the floodplain area would
be reforested with a mixture of mast
producing bottomland hardwood
trees, and the entire area will be
managed to provide habitat diversity
for game and non-game wildlife. A portion of the project area will be maintained as open habitat
such as warm season grasslands, food plots, or other wildlife openings. Future development
would include the construction/development of moist soil units and/or other wetlands.

4.0 Existing Conditions

Terrestrial/Riparian Habitat: Approximately 2,600 acres of the site is upland habitat.(This area
would require implementation by agency other than the Corps of Engineers. (Corps policy
prevents participation in projects in uplands.) The upland area is dominated by old fields,
pasture and hayfields, reforested pine communities, mixed upland hardwood draws, and
agricultural fields. The primary crops grown on the site are tobacco, corn, and soybeans.

The floodplain area is primarily agricultural with a mixture of pasture, hayfield, and row crops. A
narrow band of riparian vegetation exists along a low terrace of the Ohio River floodplain.

ol e
T

Aquatic Habitats: The watershed for the upland area is drained by several small creeks that
meander through the site and empty into the Ohio River. The Ohio River borders the northern
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edge of the site between river miles 391-395. Some small ponds and embayments exist on the
bottomland area adjacent to the Ohio River.

Wetlands: Most of the jurisdictional wetlands in the project area are associated with the
bottomland hardwoods in the riparian zone adjacent to the Ohio River. In addition, there may
be a few isolated wetlands within the project area, especially adjacent to the interior drainage
ways. There are no significant or unique wetlands within the project area.

Federally-Listed Threatened and Endangered Species: According to the U.S. Fish and
Wildlife Service (USFWS), there are 9 federally-listed endangered species and 1 federally-listed
threatened species known to occur in Lewis County, Kentucky. These species are listed on
Table 1.

The riparian corridor adjacent to the Ohio River may provide summer roost habitat for the
Indiana bat. Preferred tree species would include a mixture of oaks (Quercus spp.), silver
maple (Acer saccharinum), cottonwood (Populus deltoides), and shagbark hickory (Carya
ovata) (INHS, 1996). The riparian corridor would also provide feeding/foraging habitat for the
Indiana bat.

All of the mussels are freshwater species that typically inhabit medium to large river systems.
The mussels are typically found in habitats with substrates that range from silt to gravel, and in
water depths from 0.5 to 8.0 meters. These species are generally associated with moderate to
fast flowing water. There does not appear to be suitable habitat for these species in the
immediate vicinity of the project area.

Virginia spiraea occurs in rocky, flood scoured riverbanks in gorges and canyons. There does
not appear to be suitable habitat for this species in the project area.

According to the USFWS, it is believed that the eastern cougar has been extirpated from
Kentucky. Much of the cougar’s habitat has been eliminated through deforestation and
development. The primary habitat needs for the cougar are large wilderness areas and
adequate food sources. Due to lack of suitable habitat, it is highly unlikely that this species
exists near the project area.
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Table 1. Federally-listed s

pecies known to occur in Lewis County, Kentucky.

Common Name

Scientific Name

Federal Status

Potential Habitat

Present
eastern cougar Felis concolor couguar | Endangered No
Indiana bat Myotis sodalis Endangered Yes
rough pigtoe mussel Pleurobema plenum Endangered No
orange-foot pimpleback Plethobasus Endangered No
pearly mussel cooperianus
eastern fanshell pearly Cyprogenia stegaria Endangered No
mussel
tubercled blossom mussel | Epioblasma torulosa Endangered No

torulosa
pink mucket pearly mussel | Lampsilis abrupta Endangered No
ring pink mussel Obovaria retusa Endangered No
purple cat's paw pearly Epioblasma obliquata | Endangered No
mussel obliquata
Virginia spiraea Spiraea virginiana Threatened No

Source: U.S. Fish and Wildlife Service, 1999
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5.0 Project Diagram
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6.0 Land Acquisition and Reforestation Strategy

Land acquisition for the Lewis County Bottomland Restoration project area will be completed in
a two-phase approach that assigns a hierarchy for land purchases. Although the goal is to
purchase any lands from willing sellers within the project area, the acquisition areas will be
assigned two levels of priority.

Priority 1 Area: The lands that lie between State Route 8 and the Ohio River, as shown in the
red border on the project diagram, would be considered the first priority for purchase since this
area includes floodplain land. It should be noted that this type project would receive low priority
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because it is primarily an acquisition project with limited engineering work. (This type project
does not meet Corps Policy. The project would receive low priority). It is assumed that other
partners besides the Corps would implement this type of project. There are approximately 785
acres within the Priority 1 Acquisition Area (see Project Diagram in section 5.0). The acquisition
area excludes public utilities, roads, railroads, cemeteries, residences, and other features, which
would not be readily restored to a natural state.

The Priority 1 area contains all of the Ohio River floodplain habitat for the Lewis County
Bottomland Restoration project. Approximately 250 acres would be reforested in the Priority 1
area. Soil types, hydrology, exposure, and terrain position would be the primary factors
considered when selecting the tree species to be planted, and a detailed planting design should
be developed in order to insure that the planting effort is successful. Typical species to be
planted in the bottom/floodplain area would include pin oak (Quercus palustris), swamp chestnut
oak (Quercus michauxii), swamp white oak (Quercus bicolor), pecan (Carya illinoensis), and
shagbark hickory (Carya ovata). Aggressive light mast producing species, such as silver maple
(Acer saccharinum), green ash (Fraxinus pennsylvanica), sycamore (Platanus occidentalis),
and/or black willow (Salix nigra), would be expected to regenerate naturally.

Priority 2 Area: Note: The Corps cannot participate in a project to acquire upland areas
for restoration because of Policy. Under the recommended ecosystem restoration
program alternative the Corps would not be able to financially partner in a project
primarily dealing with upland areas. Other interested groups may wish to pursue the
project. The purpose of showing this area is to illustrate what can't be completed though
the Corps yet is of high interest at the state level and with U.S. Fish and Wildlife service.
The lands that lie south of State Route 8 and to the west of State Route 57 would be considered
the second priority for acquisition. There are approximately 2600 acres within the Priority 2
Acquisition Area (see Project Diagram in section 5.0). The acquisition area excludes public
utilities, roads, railroads, cemeteries, residences, and other features, which would not be readily
restored to a natural state.

The Priority 2 area is predominantly upland habitat. Portions of the upland areas that are
currently in pasture and agricultural production would be reforested with a variety of native mast
producing hardwood species. There are currently some pine plantings on the upland area.
Approximately 300 acres of the Priority 2 area would be reforested. Typical species would
include white oak (Quercus alba), post oak (Quercus stellata), northern red oak (Quercus
rubra), black oak (Quercus velutina), pin oak (Quercus palustris), mockernut hickory (Carya
tomentosa), shagbark hickory (Carya ovata), and pecan (Carya illinoensis). Light mast
producing species would be expected to repopulate the area naturally.

Open areas that are not reforested will be maintained in order to provide habitat diversity.
These open areas may be maintained by mowing, burning, and/or tilling. Depending upon the
type of wildlife management prescribed in the project management plan, other opening such as
foodplots may be desirable.

7.0 Cost Estimate (Land Acquisition and Reforestation)

Reforestation - Engineering costs for the proposed project are contained on Table 1. A
detailed MCACES cost estimate for the proposed project is included in Appendix D.
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Table 2. Project Costs.
ltem Cost
Prepare Project Management Plan $25,000
Priority 1 Land Acquisition (785 acres)(Low priority) $1,552,000
Reforestation on Priority 1 Area (250 acres)(Low priority $54,800
Priority 2 Land Acquisition (2600 acres)(Funded by Others) | -----------
Reforestation on Priority 2 Area (300 acres)(Funded by Others) | -----------
Mobilization for Reforestation @ 12.5% $15,200
TOTAL $1,622,000
8.0 Schedule
Land Acquisition: The estimated acquisition and development time for this project is shown
on Table 3.
Table 3. Acquisition and Development Schedule.
Item Time
Project Management Plan 1 year
Priority 1 Acquisition 1-5 years
Priority 1 Reforestation and Development 1-8 years
Priority 2 Acquisition(100% Nonfederal responsibility) 1-15 years
Priority 2 Reforestation and Development (100% nonfederal) 1-20 years
TOTAL 15 years

9.0 Expected Ecological Benefits

Terrestrial/Riparian Habitat: Habitat restoration on the Lewis County project area would result
in long term beneficial impacts to terrestrial and riparian resources. The restoration of the
existing riparian corridor along the Ohio River would be considered a long-term beneficial
impact to terrestrial/riparian resources. The reforestation, and management of the
floodplain/riparian area would be beneficial to many game and nongame species of wildlife.

The reforestation, preservation, and management of bottomland and upland areas would benefit
many species of wildlife. Reforestation would reduce overall forest fragmentation on the area
and provide habitat for many species. Likely species to be beneficially affected would include:
resident bird species, such as northern bobwhite and turkey; neotropical migratory birds, such
as warblers, vireos, and sparrows; and raptors, such as red-tailed hawk, northern harrier, sharp-
shinned hawk, and barred owl. Resident mammals, such as white-tailed deer, eastern
cottontail, and eastern gray squirrel; and resident reptiles and amphibians would also benefit
from the proposed project. In addition, important long-term beneficial impacts to migratory
waterfowl, especially wood ducks and mallards would be anticipated.

Management of upland areas on the project site would also allow managers to implement
watershed management strategies. Strategies such as reforestation of agricultural lands in the
upland areas would reduce erosion and runoff entering the watershed.

Aquatic Habitats: Seasonally flooded habitats that are created on the project area will provide
refuge, nursery, and foraging habitat for a number of riverine fish species. Reforestation of
bottomland areas would reduce runoff rates and decrease the sediment loads entering the
watershed. Long-term beneficial impacts to aquatic resources would be anticipated as a result
of implementing the proposed project. The preservation and reforestation of the wooded
riparian corridor along the Ohio River shoreline would reduce potential stream bank erosion.
The conversion of agricultural land to forest would indirectly improve water quality by reducing
the amount of silt and contaminants from entering the Ohio River via stormwater runoff
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Wetlands: Restoration and creation of bottomland hardwood wetlands, moist-soil units, and
other seasonally flooded habitats would add to the amount of wetlands present on the project
area. The benefits of these newly created/restored wetlands would include improved water
guality, floodflow retention/reduction, groundwater recharge, and provide habitat for waterfowl
and other wetland dependent species. As recommended by the USFWS, moist-soil units would
not be placed in existing wetlands or in any of the on-site creeks.

Federally-Listed Threatened and Endangered Species: Implementation of the proposed
project would potentially create habitat for the Indiana bat in the long term. Reforestation would
provide potential summer roost habitat for Indiana bats. Bottomland hardwood restoration,
reforestation, protection, and long-term management would benefit endangered Indiana bats by
providing summer roost and foraging habitat on the project area. Control of bank erosion would
reduce sedimentation inputs into the river and potentially reduce impacts to endangered mussel
species downstream of the project area.

Socioeconomic Resources: There would be long-term beneficial impacts to socioeconomic
resources as a result of implementing the proposed project. Long-term socioeconomic benefits
would be realized through improved recreational opportunities for hunting, fishing, wildlife
observation, and other non-consumptive uses. Local businesses would receive indirect benefits
from local expenditures associated with outdoor recreation purchases, such as hunting gear,
fishing supplies, gas, food, and other needs.

10.0 Potential Adverse Environmental Impacts
Terrestrial/Riparian Habitat: There would be no reasonably foreseeable adverse impacts to
terrestrial or riparian resources as a result of implementing the proposed project.

Aquatic Habitats: There would be no reasonably foreseeable adverse impacts to aquatic
resources as a result of implementing the proposed project.

Wetlands: There would be no reasonably foreseeable adverse impacts to jurisdictional
wetlands as a result of implementing the proposed project.

Federally-Listed Threatened and Endangered Species: There would be no reasonably
foreseeable adverse impacts to federally-listed threatened or endangered species as a result of
implementing the proposed project.

Socioeconomic Resources: There would be long-term direct adverse socioeconomic impacts
to local farmers as a result of implementing the proposed project. There would be indirect long-
term adverse impacts to local businesses that support the agricultural community.

11.0 Mitigation

No mitigation would be necessary to implement this project.

12.0 Preliminary Operation and Maintenance Costs:

The operation and maintenance costs associated with the Lewis County Bottomland Restoration
project would be correlated to the amount of active management on the area. Labor would be
the primary cost associated with the long-term management of the Lewis County area.
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13.0 Potential Cost Share Sponsor(s)

Kentucky Department of Fish and Wildlife Resources
Kentucky Division of Forestry

Kentucky Land Heritage Trust

North American Conservation Plan

The Nature Conservancy

Ducks Unlimited

Partners In Flight

Mellon Foundation

14.0 Expected Life of the Project

It is anticipated that the Lewis County Bottomland Restoration project area will be managed for
natural resources by the Kentucky DNR in perpetuity.

15.0 Hazardous, Toxic, and Radiological Waste Considerations

Potential impacts of hazardous, toxic, and radiological waste (HTRW) at the site were visually
assessed during a site visit and further assessed via a database search of HTRW records in the
site area.

Site Inspection Findings

The project area comprises a large area of bottomland extending for about 3.5 miles along the
south shoreline of the Ohio River between river miles 391.5 to 395.3. The bottomland protrudes
inland (south) for about 3.5 miles. The area is located in Lewis County, Kentucky. The small
towns of Pence and Irwin, Kentucky are respectively located on the east and west sides of that
portion of the bottomland found on the south shore of the Ohio River.

The following environmental conditions were considered when conducting the July 13, 1999
project area inspection:

Suspicious/Unusual Odors; " Impoundments/Lagoons;
Discolored Soil; " Drum/Container Storage;
Distressed Vegetation; " Electrical Transformers;
Dirt/Debris Mounds; " Standpipes/Vent pipes;
Ground Depressions; " Surface Water Discharges;
Qil Staining; " Power or Pipelines;

Above Ground Storage Tanks " Mining/Logging; and
(ASTs); " Other.

Underground Storage Tanks (USTs);
Landfills/Wastepiles;

A mixture of wetlands, agricultural lands consisting of pastures and row crops, and upland
forests are in the project area. None of the environmental conditions listed above were
observed in the project area.
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Risk Management Data Search

A search of available environmental records was conducted by Environmental Data Resources,
Inc. (EDR). The search complied with ASTM Standard Practice for Environmental Site
Assessments, E 1527-97. This search report is presented in Appendix B. Included in Appendix
B is a map outlining the boundary of the database search. As shown on the map, the area
searched for HTRW conditions included the project area and a parameter extending one mile
beyond the project boundary. Databases searched (e.g., USTs, NPL sites, etc.) are as follows:

Databases Searched:

1. NPL: National Priority List

2. Delisted NPL: Contaminated sites removed from the NPL.

3. RCRIS-TSD: Resource Conservation and Recovery Information System

4. SHWS: State Hazardous Waste Sites

5. CERCLIS: Comprehensive Environmental Response, Compensation, and Liability
Information System

6. CERC-NFRAP: Comprehensive Environmental Response, Compensation, and Liability
Information System

7. CORRACTS: Corrective Action Report

8. SWEF/LF: Available Disposal for Solid Waste in lllinois- Solid Waste Landfills Subject to

State Surcharge

9. LUST: Leaking Underground Storage Tank

10. UST: Underground Storage Tank

11. RAATS: RCRA Administrative Tracking System

12. RCRIS-SQG: Resource Conservation and Recovery Information System for Small
Quantity Generators

13. RCRIS-LQG: Resource Conservation and Recovery Information System for Large
Quantity Generators

14. HMIRS: Hazardous Materials Reporting System

15. PADS: PCB Activity Database System

16. ERNS: Emergency Response Notification System

17. FINDS: Facility Index System/Facility Identification Initiative program Summary Report

18. TRIS: Toxic Chemical Release Inventory System

19. NPL Lien: NPL Liens

20. TSCA: Toxic Substances Control Act

21. MLTS: Material Licensing Tracking System

22. ROD: Record of Decision

23. CONSENT: Superfund (CERCLA) Consent Decrees

24. MINES: Mines Master Index File

The HTRW database search did not identify any of the above environmental conditions in the
project area.

HTRW Findings and Conclusions
An Inspection of the project site and a search of environmental records relevant to the project

site, and extended areas beyond, have revealed no evidence of recognized environmental
conditions in connection with this project site.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
446 MNeal Soeet
Cookeville, TN 38501

August 6, 1999

Ms. Earen Boulware
Parsons Harland Bartholomew
& Associates, Inc.
400 Woods Miii Road South
Suite 330
Chesterfield, Missouri 63017-3427

Re: FWS #39-2047
Dear Ms. Boulware:

Thank you for your facsimile of July 13, 1999, requesting lists of federally endangered and
threatened species for 13 counties in Kentucky. The enclosed list includes current and historic

records for listed species in the counties requested. Please note the comment at the bottom of the
list regarding the red wolf and eastern cougar.

If vou have any questions or if we can be of further assistance, please contact Jim Widlak of my staff
at 931/528-6481, ext. 202.

Sincerely,

ity

Lee A. Barclay, Ph.D.
Field Supervisor

Enclosure






KENTUCKY COUNTY DISTRIBUTION RECORDS™
OF ENDANGERED AND THREATENED SPECIES
August 5, 1999

These county lists contain species currently known to occur in the county and those for
which only historical records exist,

B oun
Bald eagle - Haliazeius leucecephalus (T)

Pink mucket pearly mussel - Lampsilis orbiculata (E)
Ring pink - Obovaria retusa (E)

Running buffale clover - Trifolium stoloniferum (E)

Bracken County
Clubsheil - Plaurohema clava (E)

Crittanden County
Indiana bat - Myctis sodalis (E)
Gray bat - Myotis grisescens (E)
Red wolf - Canis rufus (E)
Eald eagle - Haliaestus leucocephalus (T)

Orange-footed pearly mussel - Plethobasus cooperianus (E)
Fat pocketbook - Potamilus capax (E)

Daviess County
Indiana bat - Myotis sodalis (E)
Bald eagle - Halizestus laycocephaius (T)



Gallatin County
Indiana bat - Myotis sodalis (E)

White wartyback pearly mussel - Plethobasus cicatricosus (E)
Clubshell - Pleurobema clava (E)

Greenup County

Indiana bat - Myotis sodalis (E)

Pink mucket pearly mussel - Lampsilis orbiculata (E)
Ring pink - Obovaria retusa (E)
Fanshell - Cyprogenia stegaria (E)

Henderson County

Indiana bat - Myotis sodalis (E)
Eastern cougar - Eelis concolor couguar (E)

(American) peregrine falcon - Falco peregrinus anatum (E)
Bald eagle - Haliaeetus leucocephalus (T)

American burying beetle - Nicrophorus americanus (E)

Pink mucket pearly mussel - Lampsilis orbiculata (E)

White wartyback pearly mussel - Plethobasus cicatricosus (E)
Tuberculed-blossom pearly mussel - Epioblasma torulosa torulosa (E)
Fat pocketbook - Potamilus capax (E)

Ring pink - Obovaria retusa (E)

Purple cat's paw pearly mussel - Epioblasma sulcata sulcata (E)
Fanshell - Cyprogenia stegaria (E)

Jefferson County

Gray bat - Myotis grisescens (E)
Indiana bat - Myotis sodalis (E)

Bald eagle - Haliaeetus |leucocephalus (T)
Least tern (interior population) - Sterna antillarum (E)
Piping plover - Charadrius melodus (T)

Pink mucket pearly mussel - Lampsilis orbiculata (F)
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Jefferson County (cont’d)

Orange-footed pearly mussel - Plethobasus cooperianus (E)
Fat pocketbook - Potamilus ¢apax (E)

Ring pink - Obovaria retusa (E)

Cracking pearly mussel - Hemistena lata (E)

Fanshell - Cyprogenia stegaria (E)

Clubshell - Pleurobema clava (E)

Running buffalo clover - Trifolium stoloniferum (E)
Short's goldenrod - Solidago shortii (E)

Lewis County

Eéstern cougar - Felis concolor couguar (E)
Indiana bat - Myotis sodalis (E)

Rough pigtoe - Pleurobema plenum (E)

Orange-footed pearly mussel - Plethobasus cooperianus (E)

Pink mucket pearly mussel - [Lampsilis orbiculata (E)
Tuberculed-blossom pearly mussel - Epioblasma torulosa torulosa (E)
Purple cat's paw pearly mussel - Epioblasma sulcata sulcata (E)

Fanshell - Cyproagenia stegaria (E)
Ring pink - Obovaria retusa (E)

Virginia spiraea - Spiraea virginiana (T)

Livingston County

Gray bat - Myotis grisescens (E)
Indiana bat - Myotis sodalis (E)

Bald eagle - Haliaestus leucocephalus (T)
Least tern (interior population) - Sterna antillarum (E)

Fat pocketbook - Potamilus capax (E)

Qrange-footed pearly mussel - Plethobasus cooperianus (E)
Pink mucket pearly mussel - Lampsilis orbiculata (E)
Clubshell - Pleurobema clava (E)

Fanshell - Cyprogenia stegaria (E)

White wartyback pearly mussel - Plethobasus cicatricosus (E)
Ring pink - Obovaria retusa (E)

Price’s potato bean - Apios priceana (T)



Meade County

Gray bat - Myotis grisescens (E)
Indiana bat - Myotis sodaiis (E}

Bald eagle - Haliaeetus leucocephalys (T)

Oldh

Indiana bat - Myotis sodalis (E)
Bald eagle - Haliaeetus leucccephalus (T)
Winged mapleleaf - Quadruia fragesa (E)

Union County

NOTE:

Indiana bat - Myotis sodalis (E)

Bald eagle - Haliaeetus leucocephalus (T)

Least tern (interior population) - Sterna antillarum (E)
Piping plover - Charadrius melodius (T)

Fat pocketbook - Potamilus capax (E)

Endangerad
Threatened

The red wolf and eastern cougar are considered to be extirpated from Kentucky. We maintain them
on our records because they have not been officially declared extinct. The red wolf has been
reintroduced into several areas in an attemnpt to establish breeding populations. We do not expect
agencies to consult on either of these species until confirmed reports are received.

All of the counties on this list are considered to be within the known matermnity range of the Indiana

bat. The Service assumes that maternity colonies may occur anywhere in these counties where
suitable habitat exists.

There is no designated critical habitat in these counties for any of the species on this list
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APPENDIX B Hazardous Toxic and Radiological Wastes
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®: Environmental
: Data
 Resources, Inc.

E anzedr-company
The EDR Area Study
Report
Study Area
Lewis County
Pence, Kentucky
July 21, 1999
The Source
Inquiry number 392891.1s For Environmental
Risk Management
Data
3530 Post Road

Southport, Connecticut 06490
Nationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet:  www.edmet.com



A search of available environmental recards was conducted by Environmental Data Rescurces, Inc,
{EDRA).

The address of the subject pregerty for which the search was intended is:

LEWIS COUNTY
PENCE, KY 41131

Mo mapped sites were found in EDR's search of availakla [ "reasonably ascertainable ") govemment
records within the requested search area for the following Databases:

MPLL i s - Mational Priority List

Delisted NPL:__......_______ NPL Deigfions

RCRIS-TSD................. Resource Conservation and Recavery Infarmation System

BN e State Haz. Wasie

CERCLS . e E;Ttmrshansm Environmental Response, Compensation, and Liabilty Information

Em

CERC-NFRAP:......cceee .. gan'prshensiue Environmental Response, Campensation, and Liability Information
stem

CORRACTS: oo Cﬁ;'muue Actior Report

WL e Solid Waste Facilities List

UST: o eceeeeennee.. Underground Starage Tank Database

RAATS: e RCRA Administrative Action Tracking System

RCRIS-SQG: ________._ ... Resource Consarvafion and Recovery Information System

RCRISLGG:. ... ........ Resource Conservation and Recovery Information Bystam

HMIRS: .. _______ ___... Yazardous Materials Informaticn Feporting System

PADS:.........eeeeeeeeueaa PGB Activity Database System

ERNS:.._.____............... Emergency Response Notification Systern
FINDS...........cccenuuua..._ Facility Index System/Facility Identification Initiative Program Summary Repart

ERIE G Tomic Chemical Release Inventory System
NEL Liens e MPL Liens

oL S R e Toxle Substances Contrel Act

MLTS: ... eieeeenen.... Material Licensing Tracking System
1= |2 LG i e ROD

CONSENTL...___________._.. Superfund (CERCLA) Consent Decrees
MNESE e e Mines Master ind=x Fila

Unmapped (amphan) sites are not considerad in the faregaing analysis.

TC392891 .98 EXECUTIVE SUMMARY 1
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Flease refer to the end of the findings report for unmapped orphan sites due 1o poor or inadequate address information,
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. _"MAP FINDINGS SUMMARY

Databaze Plotted

MPFL

Celisted NPL
RCRIS-TSD

State Haz. Waste
CERCLIS
CERC-MFRAP
CORRACTS

State Landfill

LUST

UsT

RAATS

RCRIE Sm. Quan. Gan.
RCRIS Lg. Quan. Gen,
HMIRS

PADS

ERNS

FINDS

TRIS

MPL Liens

TSCA

MLTS
ROD
CONSENT
MINES

CoOOoo DDDDQQQ#QG%Q‘?GDBE&QD

* Sites may be listed in more than one datsbase
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Coal Gas Site Search: EDR does not presenily have coal gas site infarmation available in this siate,
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

To maintin eurraney of the fllowing federal and state databases, EDR contics the apprapriats govemmental agency
on & morihly or quarterty basis, as reauined,

Elapsed ASTM days: Provides confirratian that this SDR repon meels o excedds ha Siuday updating raquiramant
af the ASTM slandard.

FEDERAL ASTM RECORDS:

CERCLIS: Comgrehensive Ervironmanial Response, Gompensation, and Liability Indermatan System
Soure: EPA

Telephone: FO3-4130823

CERCLIS contains data on potentially hazardous waste sites that have bean reported to the USEPA by states, municipalities,
privaie companias and piivate persons, pursuant 1o Section 103 of e Comprehensive Erviranmental Response, Compansation,
and Liakility Act (CEACLA]. CERCLIS containg sies which ars effwer proposed (o of an e Mational Phsdtiss
Lizt (NPL} and sites which are in the Seresring and ascessment phase for possible inciusion on the NPL,

Cate of Govammant Version: 04/21/949 Date of Data Arrival &t EDA: 0514/489
Date Made Active al EDF: 0&/D9/99 Elapsed ASTM cays: 56
Dambase Felease Fraquency; Quartarty Date of Last EDR Contact: O8/14/95

ERNS: Emergency Response Notification System
Scurce: EPAMNTIS
Talsphone: 202-2680-2342

Emargency Respansa Notification System. ERNS records and stares nfomiatian on repocted refeases of ol and hazardaus
sungiances,

Dats of Governmant Versian: 12/31/88 Dase of Data Artval at EDA: 011398
Date Made Active at EDR: 01/1&99 Elapaed ASTM days: 5

Datzhase Release Fragquency: Cuartery Data of Last EDR Contact 051289

NPL: Mationai Pricrity List
Scurcs; EPA
Teleghona: MA
hational Priofties List (Superfund). The NFL i a subsat of CERCLIS and identifas over 1,200 sites dor pricety
dieanup under the Superfund Program, MPL sitss may encompass relatively large areas. As such, EDA provides polypan
coveraga for over 1,000 MPL sits bourdaries produced oy EPA'S Enviranmantal Phatograghic Interpratation Center

(EPEC),
Date of Gaverremart Varsion: 0510/ Data of Data Arival at EDR: 05/12/99
Date Made Acthve at EDR: 0E08/95 Elapsad ASTM days:; 28

Database Aelesa Frequency: Semi-Anmually Date of Last EDR Cantact; 051 2/93

RCRAIS: Aesource Gonservatan and Recovery Information Sistam
Source: EPANTIS
Telephang: BO0-424-9346
A=saure Consarvation and Recavery Information System. RCRIS incudas salactive miormaticn an sites which generals,
transpart, store, treal ardior dispose of hazardous waste as defined by the Ragsures Conservation and Racovery

Act (RCRA)
Date of Govammient Varsion: 04/26/95 Dats of Data Arival at EDRA: 054098
Date Made Active at EDA: DEDGGD Elapsed ASTM days: 26
Catzbase Refeasa Fraqueney: Sami-Annually Date of Last EDA Contact: 051489
CORRACTS: Carrective Action Regar
Bourza: EFA

Telephons: 800-325-8345

CORRACTS identifins hazardous wastes handlers with ACAA cortgesve action activiy.
Date of Government Varsion: G501/93 Date of Data Arival at EDA: 03177898
Data Made Active at EQRA: Marig/og Elapsed ASTM days: 30
Uatabese Aelease Fraquency: Semi-Annually Date of Last EDA Confacs 06/21/52



GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING =

FEDERAL NON-ASTM RECORDS:

BAS: Biennial Reporting Systam
Soures: EPAMNTIS
Tedaphone: 800-424.0345
Trie Biannial Fieporting System is a national system administerad by tha EPA $at collects data an the generation
and management &f harardous waste. BRS captures detaled data fiom two groups: Large Quantity Generators (LOG)
and Treatment, Storage, and Disposal Facilities,

Data of Govemment Verson: 1231/25 Data of Last EDR Contect 0225/949
Databerse Aplpase Fraquancy: Biennially Data of Next Scheduled EDA Contact: D8/21/99

CONSENT: Superfund (CERCLA) Cansant Decresa
Scurce: EPA Regianal Offices
Talephone: Waries
Mezjor iegal seffements that eatsblish responsibiity and standards for claanup at NPL (Superund) sites. Releasad
perizdieally by Unied States Disiict Couns afier setlement by parties to litgaton matters,

Date of Government Version: Vanes Date of Lest EDA Contact Vares
Database Ralasse Frequency: Vares Date of Next Scheduled EDR Contact: M,

FINDS: Fasility Index Systam/Faciity denfification Initiative Program Summary Repan
Soune: EFA

Talephane: B

Facility Index Systam. FINDS esntaing both facifty information and 'pointars’ 1o other seurces that cantain more
detail. EDR inciudes the following FINDS databases in this report: PCS [Permit Campliianca Svstam], AIRS (Asrometric
Information Retrieval System), DOGKET (Enforcemant Docket used 1o manage and track iteermation. on clid fdical
anfarcament sases for all environmental statites), FURS (Fedaral Undergrowrd Injection Central), C-DOSKET (Griminat
Docket Systerm used to track crimenal enforcernend Actions for all erviranmental statutas), FFIS [Fadaral Faciities
infarmation Systam), STATE {State Environmental Laws and Stasdes), and PADS (PCB Activity Dmza Sysam].

Date o Goverrment Version: D&01 /9% Date of Last EDA Contace 041 859
Database Ralease Frequency: Cuartarly Dae of Next Scheduled EDR Comtact 07/12/88

HMIRS: Hazardous Matarieis infarmation Reparting System
Sawce: LLE, Department of Transpartaton
Telephane: 202-365-1526
Hazardeus Maleriais Incidant Repan System. SMIRS eonrtains hazardous matedal spill ingidents regarted 1 DOT,

Date of Government Version; 123147 Data of Last EDA Cantast 03/24/99
Caizbase Release Freguancy. Annually Data of Mext Scheduled EDR Contast: 07/26/09

MLTS: Meenal Licensing Tracking Syssem
Source: Nuclesr Regulaioey Commizsion
Talaphone: 301-415-T183
MLTS is maintained by the Nuclear Regulatary Gommission and containg a list of approximataty &, 100 gites which
ROS5@ss Or Use radicactive matanals and which are subject to NAC eensing requirements. To marain sumency,
EDA contacts the Agercy an a quartary basis.

Date of Government Version: 120488 Date of Last EDR Contact 01 398
Datahase Aeease Fraguancy: Cuanedy Date of Mext Scheduled EDR Contast 071208

NPL LIENS: Federal Superund Liens
Saurce: EPA
Telephone: 205-564-4267
Feceral Suparfund Liers. Undar the authonty granted the USEPA oy the Comprehengive Ervircamantal Rezponss, Compansation
and Liabifty Act [CERCLA) of 1580, tha USEPA has the authonty 1o file llens against real praparty in ardes
o recover rermedial action expandilures ar whan the proparty swner recaives nofification of potential Eakility.
USEFA corrpiles a listing of fied notices of Suparfund Lisna,

Dizte of Gowvernment Versian: 1001591 Date of Last EDR Cantact: 052498
Database Felease Frequency: Mo Update Planned Date of Mext Scheduled EDR Gontact tarzvas



[ - GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

PADS: PCB Achvity Datebass System
Sourca: ERA
Telephone: 202-260-3836
PC8 Actvity Database. PADS identfies genesators, iransoerers, commenial starers andiar brakers snd digposirs
of POE'S who are required o notify tha EPA of such aetiviSes,

Dave of Government Verson: 02297 Date of Last EDR Contact 05/27/99
Datanase Releass Frequensy: Mo Updats Planned Date of Naxt Schaduled EDR Contact: 08/1 699

RAATS: RCRA Administrathe Action Trackng System

Sourca: EPA

Telephone: 202-554-4104

RCRA Administrafion Actlen Tacking System. RAATS containg records based on enforcement acions issued under RGAA
pertaining to major vicltors and includes administratve and civil actions broieght by the EPAL For administration
actions aftar September 30, 1985, data entry in the RAATS database was discentinuad, EPA will retain 2 capy of
the database for historical reconds. it was necessany %o temminate AAATS beeauss a dacreass in AQincy resourcas
macs it Impossible to sontifue fo updats the infarmation eantaingd i e databasa,

Date of Governmesn! Version: 0451795 Date of Last EDA Contacs 06/ 488
Dalsbass Release Frequency: Mo Update Planmed Date of Next Scheduled EDR Contact: 09/1:3/03

ROD: Aecords OFf Decision
Scurce; NTIS
Telaphona: 703-416-0223
Recard of Dedslon. ACD decuments mandate & permanent remmedy &l an NPL {Superfund) site contairing jechnical
and haalfh information 12 aid in the deanup,

Date of Government Varsion: 01/31/99 Date of Last EDR Contact 05/25/98
Catabase Release Freguency: Annually Data of Next Scheduled EDR Cantact: 071 S50

TRIS: Toxc Chermscal Ralease Invemiany System
Source: EFA
Telephone: 202.260-1531
Toudc Rglease Inventory System. TRIS identiftes taciliies wiich release foxic chamicals o the air, water and
1and in repartable quantties uncar SARA Tille Ill Section 312

Date of Govemment Version: 12/37/97 Date of Last EDR Contact 05/07/99
Datznase Ralease Frequancy: Annuaily Date of Next Scheduled EDR Contact: 06/289

TSCA: Taxic Substances Control Act
Source: EPA
Telephane: 202-260-1444
Towe Substances Cantrel Act. TEOA idendifios mariufasturers and Importers of chemical substances incluced on e
TSCA Chemical Substancs Inventary list, It indudes dat on me produstion volume of these substEnces by alant

site,
Date of Governmant Varsion; 12/31/94 Date of Lagt EDR Contact 04/2599
Dalabase Fislease Freguancy: Every 4 Years Drate of Maxt Scheduled EDR Cantact: 07/25m00

MINES: Minea Masier Indax Fle
Source: Department of Labar, Mine Safety and Heaith Adminisiration
Telephone: 303-331.5850

Date of Govermment Varson: 08/01/98 Date of Last EDR Contact 040888
Database Releass Fregquency; Semi-Annually Date of Next Schasded EDR Contact 070558
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

STATE OF KENTUCKY ASTM RECORDS:

LUST: muA
Source: Department of Envirermantal Profsction
Teleghone: S02-564-5716
Leaking Undarground Sterage Tank Incidant Fiepons. LUST reconds contain an inventary of raported leaking underground
Florage @nk inddants. Mot all states maintsin these reoonds, snd the larmaten storad varies by state.

Date of Government Version: A Diate of Data Arival at E0E: Mia
Date Made Active 21 E0R; M Elapsed ASTM days: 0
Datahase Falease Frequency: Mo Usdate Plannsd Dats of Lagt EDR, Contact 05185

SHWS: State Leads List
Source: Department of Emvmnmental Protactan
Telephong: S02-564-6718
Siate Haramous Waste Siles. State hazardous wasse sila recards are the states’ equivaient to CERCLIS. Theas sites
fmay of may not aready be fsted an e federml GEACLIS 1. Priofty sites planned tor cleanup using state furds
|state equivalant of Superfundg) are identSed along with sitas where cleanup will b2 paid for by potentialy
resgensible parties. Availabis infomation varias by state,

Duate of Govamment Varsion: 12/2088 Data of Data Arval at EDR: 011 4/99
Date Made Active at E0F: 021559 Elapsad ASTM days: 32
Database Reteass Fraguency: Duartarty Date of Last EDR Conact: (40595

LF: Solid Waste Facilites List
Source: Department of Envircnmeanta! Pratacsion
Telephene: S02-564-6718
Solid Wasle Faciifies/LancS)| Sites. SWFILF type recotds typically contain an invanssey of solld waste disposal
facities or landfils in 2 particuler stats. Depanding an #ia state, these may be acive or inacive faeitis
<r op=n dumps hat filed 1o mest ACRA Subtitle O Secton 4004 eritera for sold waste [andfills or dizpasal

sites.

Datz of Govemment ¥ersion J2o1/a9 Dade of Diata Arval at 2DA: 230199
Date Made Active at EDR: 040199 Elzpsed A5TM days: 31

Datsbase Releass Frequensy: Sami-annually Data of Last EDR Contact: 0824/95

UST: Underground Siorage Tank Dalabase
Seurce; Deparment of Emvircnmantal Protestion
Telephona; S0E-584-5716
Registerad Undengraund Storaga Tanks, UST's are reguiaied undes Subtige | of the Aesource Canseration and Recouery

Act [RCRA} and must be regstersd with e siate denarimant rasporsibia for adrrinfsenng the UST pregram. Availabis
infermation vanes by stata proKgradm,

Date of Government Version: 020899 Datn of Data Amival at EDR: 0511890
Date Made Active a1 EDR: J6/17/99 Elapsed ASTM days: 30
Database Aelease Fraquency: Cuartarly D of Last EDR Cantact 04/05/98

Historical and Other Database(s)

Dapending an the geographic area covarad by this raport, the data provided in hese speciaily databases may or may nat be
complsie. For example, he eastence of watands information data n a specific repan does not mean that all wetlands in the
arga covered by the report are included. Moreaver, the absence o ary reponed wetiands information doas net necessarily
mazn fhat welands do not exist in the ares covered by e repart,
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” GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING -

Former Manutactured Gas {Coal Gas) Sites: The awstanca and leestion of Coal Gas sites is provided axclusivaly 10
EDR by Real Propery Scan, Ine. @Copyright 1993 Real Preparty Sean, Inc. For a technical description of the types
of harzarss which may be lound at such sies, contact your EDR customer sarvica rprasantatve.

Disclaimer Provided by Real Property Sean, inc.

Tha informatice cantaingd In s report has predominandy been obtained from publicly available sources produced by enditiss
othar than Feal Property Scan, Whis raasenabile sleps have been iaken o insure the aceuracy of tis report, Reaf Proparty
Scan does not guaraniee the accuracy of tis ragort Any liability an the pari of Real Property Scan is strictly limited to a refund
of the ameunt paid. Mo claim is made tor the acthual existsnca of tesing at any site. This report does not eonstitute a lsgal
cginian,

DELISTED NPL: NPL Celeticns
Scurce: EPA
Tetaphons: M/A
Tha Naticnal Ol and Hazardous Substances Poiution Congngancy Plan [NCP) establishes the critera that fie
EPA uzas to delota sites from the NPL. In aceordance with 40 GFR, F0.425,(=), siles may be deleed fram the
MPL where no further raggense is appropnate,

Date of Governmant Version: D42155 Date of Dete Arival at EDR: 05/12/95
Data Made Astve at EDA: 08/03/98 Elapsed ASTM days: 28
Database Aessase Fraquancy: Semi-Annuaty Date of Last EDR Cantzet 020005

NFRAP: Mo Fuithar Remedlal Action Planned

Spource: EPA

Talephong: 703-413-0023

As ol Febiniary 1995, CEACLIS sites designated *Ne Further Romedial Action Planned” [MFRAP) have bean remmoved
frem CERCLIS, NFRAP sitas may be sites whnera, feligwing an initial rvestigason, no coniamination was found,
contamnasion wes fermevad quickly withaut the need lor the site 1o be placed on e NPL. ar the contamination
was not serious encugh 1o require Federal Superfund action or NPL consideration, EPA has removed approximataly
23,0 NFRAF sites to ft the unintendad bamiers is Sa redaveiogment of these preperfes and has archived tham
as histoncal tecorss so EPA does not neadlessly repaat the investigations in the future. This palicy change is
part of the EPA's Brownfizids Aedevelopmen: Pragram 1o help cities, states, prvate invastors and afected citizens
i promote economic redevekipmant of unprotuctive witan slies.

Date of Govemment Version: 042100 Cate of Data Amval af EDA; 051499
Date Made Active at EDR: 060299 Elapsed ASTM days: 28
Databass Release Frequency: Quanery Date of Last EDR Consact 08/14/99

PWS: Public YWater Systems
Sourca: EPAOHIce of Dninking Watar +
Tetaphane: 202-250-2805
Pubiz Water System data from the Fadaral Reporting Data Sysiem. & PWS I3 any water systam which provides water to at
least 25 panple for at laast B0 days arnually. FWSs provide water fram wells, fivers and oher Sources.

FWS EMNF: Publc Water Systens Yialatien and Enforceman Cata
Source: EPADica of Drinking Waster
Telephona: 202-280-2805
Vielatan and Enforcemant data far Public Watsr Systerms from the Sate Crinking Water infarmatian Syatem (SWDIS] aftar
August 1985, Prior o August 1985, tha dam came from tha Federal Regerting Data System (FRDS),

Area Radon Intormation: The Matonsl Badan Database has been davsioped by the LS. Environmantal Pratection Agancy
(USEPA| and is & campilation of the EPAState Resdantal Radon Survey and fa Natieral esidantal Radan Survey. Tha
AUy covers the years 1986 - 1982, Whers necessgry data has heen supplemented by indermation colfected a1 privase scurces
sUCh 22 univadsities and research insttutions.

EPA Radon Zones: Sscticns 207 & 300 of IRAL directed EFA o fist andg entify areas of ULS. with the potential for
elevated indoor radan levals,



GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING -

CilfGas Pipalines/Electrieal Transmission Lines: This data was obtalned by EDR from the USGS in 1994, 1T iz refemad to by
USES 2s GeoData Digital Ling Graphs from 1:100,000-Scale Mags. B was extractad fram the Iranspartaten catigany including
some oil, but prmanly gag ppalines and slectical transmission ines.

Sensitive Receptors: Thare are ndividuais deemed sansithe racsptors dua te their fragile immune systems and spacial senstivity
ta emircamental discherges. These sensiive raceptors typically include the @ldary, the sick. and children. Whila the locatian of all
SEN=Ive recepions cannct be detarmined, EDR indicetes those buidings and tacilities - schosls, dayeares, haspitals, madieal canbers,
and mursEng homas - where individuals whe dna sensltive recepters ars likedy fer be locanpd,

USGS Water Welis: in November 1371 the Uinited States Geclegical Survey (USES) imglemented 2 naticnal watsr resoures
irdorration trecking sysfem. This datsbase containe descriptiva infarmation on sites whiers tha USGS collects o bas collectad
data en suriace watr andior groundwatar. The groundwater dats ingludes infermation on mere than 00,000 walls, springs, and
other scurces of groundwaier.

Flood Zane Data: Thia data, availabla in saleet countias BCross B country, was obtainad by EDR in 1599 from the Federal
Emergancy Managament Agency (FEMA). Deta depicts 100-year and S00-year fiood pones as defined by FEMA,

MWl Maticnal Watlands invertiory, This dats, svailable In salecs countins acress tha couniTy, was oiiained by EDR
In btanch 1897 from the LS. Fish and Wikilife Servica,

Epicenters: Waorld sarthouake spicenters, Richier 5 ar greater
Seurcs: Depariment of Commarce, National Oeaaniz and Atrraspharic Administration

Water Dama:  Natianal Inventary of Dams
Source: Federal Ermergency Managamant Agency
Telephone: 202-R44.2801
Matcnal computer database of more than 74,000 dams maintained by the Federal Emerpaney Managemeant Agerey.

Kentucky Weil Data Files
Scurca: University of Hemucky, Geslagical Survey
Tedephona: GOE-287-5500



Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer

This Raport containg information obtained from a variety of public sources and EDR makes no represantaton or WarTanty
regarding the accuracy, reliability, quality, or completeness of said information ar the infsrmation eartained in this regart,
The customar shall assume full respensbility for the use of this report.

Mo wamranty of merchantability or of fimess for a particular purpose, expressed or Implied, shall apply and EDOR

specifically disclaims the making of such warranties. In no event shall EDR be liabie to anyone for special,
incidental, consequential or exemplary damages.




APPENDIX C Plan Formulation and Incremental Analysis Checklist

Project Site Location: The proposed Lewis County Bottomland Restoration project area is
located in Lewis County, Kentucky. The project area is located northeast of the town of
Covedale, Kentucky. The project area is located between Ohio River miles 391-396. The
project site is within the jurisdiction of the Huntington District, U.S. Army Corps of Engineers
(USACE).

Description of Plan: The primary goal of the Lewis County project is the acquisition,
restoration, and reforestation of approximately 785 acres of bottomland hardwoods, including
seasonally flooded sloughs and a riparian corridor along the Ohio River. Another goal for the
Lewis County project addresses the restoration of upland forest habitat within the project area.
Long term restoration efforts will include reforestation of bottomland hardwoods, development of
seasonally flooded impoundments, and the restoration of natural systems throughout the
floodplain.

Alternatives of the Selected Plan:

Smaller Size Plans Possible? Yes and description
Reduce the amount of land to be restored.

Larger Size Plan Possible? Yes and description
Increase the size and number of seasonally flooded areas.

Other alternatives? No

Restore/Enhance/Protect Terrestrial Habitats? [ Yes  |Opportunity numbers met [ T1, T3
Restore, Enhance, & Protect Wetlands? [ Yes  |Opportunity numbers met

Restore/Enhance/Protect Aquatic Habitats? [ Yes  |Opportunity numbers met

Type species benefited: Resident and migratory wildlife, including terrestrial and avian
species, fish and invertebrates including mussels.

Endangered species benefited:  Potential benefits to Indiana bats and endangered
mussels.

Can estimated amount of habitat units be determined:
Plan acceptable to Resources Agencies?

U.S. Fish & Wildlife Service?
State Department of Natural Resources? Yes — Kentucky Department of Fish and Wildlife

Plan considered complete? Yes Connected to other plans for restoration?

Real Estate owned by State Agency? No Federal Agency? No

Real Estate privately owned? Yes

If privately owned, what is status of future acquisition? Acquisition would be required
from willing sellers.

Ohio River Ecosystem Restoration Program - Appendix H- Example Ecosystem Restoration Project 14



Terrestrial Habitat Opportunities

T1

T2

T3

Restore riparian corridors, reduce fragmentation by expanding and joining isolated habitat blocks and
stabilize eroding banks.

Restore, protect existing islands and create islands where they historically occurred.

Restore hardwood forests in the 100-year floodplain.

Wetland Habitat Opportunities

w1l

W2

W3

Forested Wetlands: Restore Forested Wetlands: Bottomland Hardwoods

Forested Wetlands: Restore Forested Wetlands: Cypress/Tupelo Swamps and other unique forested
wetlands

Restore Scrub/Shrub Emergent Wetlands: including those areas isolated from the river except during high
water and those contiguous with embayments and island sloughs.

Aquatic Habitat Opportunities

Al Restore backwaters (Including sloughs, embayments, oxbows, bayous, etc.).

A2 Restore riverine submerged and emergent aquatic vegetation

A3 Restore and protect sand and gravel bars.

A4 Protect tailwaters and provide structures to provide refuge for fish.

A5 Create and protect fish and mussel refugesin pools (deep water, slow velocity, soft substrate)
A6 Restore and protect aquatic habitat (Side Channel/Back Channel Habitat)

Other

O-1 Restore other habitats(e.g., canebrakes, river bluffs mussel beds, etc.)

Ohio River Ecosystem Restoration Program - Appendix H- Example Ecosystem Restoration Project
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APPENDIX D Micro Computer-Aided Cost Engineering System (MCACES)

Ohio River Ecosystem Restoration Program - Appendix H- Example Ecosystem Restoration Project
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U.S. Arny Corps of Engineers
PROJIECT KY-031: Lewis County - Chio River Minstem
Ef fective Pricing Date: October 1997

TI ME 08:07:42
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Lewi s County
Chio River Mainstem
Ecosyst em Restorati on Project

Sanpl e Feasibility Cost Estinmate

Desi gned By: Parsons Engi neering Science,
Esti mat ed By:

I nc

Prepared By: Parsons Engi neering/ CELRL- ED- MC

CELRL- ED-MC POC. M Lockard
Preparation Date: 06/20/00
Effective Date of Pricing: 06/20/00
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1.0 INTRODUCTION, PURPOSE AND NEED

Thiswork presents an incremental analysis of the costs and benefits of the Ohio River ecosystem
restoration project KY 31 — Lewis County Bottomland Restoration, afeasibility level study associated
with a proposed ecosystem restoration program for the Ohio River. This study serves as an example
incremental analysis for various ecosystem components considered as part of the program. The
Corps has been involved in alarge ecosystem restoration study of the Ohio River extending from
Cairo, Illinois, to Pittsburgh, Pennsylvania. The Louisville, Huntington, and Pittsburgh districts are
currently working with other Federal agencies and six states to develop an array of ecosystem
restoration projects.

The proposed Lewis County Bottomland Restoration project is located northeast of the town of
Covedale, in Lewis County, Kentucky. The project areais located between Ohio River miles 391
and 396 and iswithin the jurisdiction of the Huntington District, U.S. Army Corps of Engineers
(USACE).

The Ohio River borders the northern edge of the project site between river miles 391 and 395. Some
small ponds and embayments exist on the bottomland area adjacent to the Ohio River. The
floodplain areais primarily agricultural with a mixture of pasture, hayfield, and row crops. A narrow
band of riparian vegetation exists along alow terrace of the Ohio River floodplain. Most of the
jurisdictional wetlands in the project area are located in the riparian zone adjacent to the Ohio River.

The primary goal of the Lewis County Bottomland Restoration project is the acquisition, restoration,
and reforestation of bottomland hardwoods and the restoration of ariparian corridor along the Ohio
River. Long-term restoration efforts will include reforestation of bottomland hardwoods,
development of seasonally flooded impoundments, and the restoration of natural systems throughout
the floodplain.

A portion of the floodplain area will be reforested with a mixture of mast-producing bottomland
hardwood trees, and the entire area will be managed to provide habitat diversity for game and non-
game wildlife. A portion of the project areawill be maintained as open habitat for warm season
grasslands, food plots, or other wildlife openings. Future development would include the
construction/development of moist soil units and/or other wetlands.

Three proposed alternatives were designed to meet the principal goals of the project.

20 PROPOSED ALTERNATIVES

21 No-Action

The proposed project site is presently farmed for agricultural crops. If the No-Action Alternativeis

chosen, the project site would continue to be farmed. There would be no loss of terrestrial habitat
with the implementation of this alternative.



2.2 Alternative 1. Acquisition of 785 Acres and Refor estation of 470 Acres of Bottomland

Under this alternative, approximately 785 acres of floodplain land that lies between State Route 8
and the Ohio River would be acquired. The acquisition area excludes public utilities, roads,
railroads, cemeteries, residences, and other features, which would not be readily restored to a natural
state. All lands will be acquired from willing sellers.

Approximately 470 of the acquired acres (60 percent) would be reforested. Sail types, hydrology,
exposure, and terrain position would be the primary factors considered when selecting the tree
species to be planted, and a detailed planting design should be developed in order to insure that the
planting effort is successful. Typical species to be planted in the bottom/floodplain areawould
include pin oak (Quercus palustris), swamp chestnut oak (Quercus michauxii), swamp white oak
(Quercus bicolor), pecan (Carya illinoensis), and shagbark hickory (Carya ovata). Aggressive light-
mast-producing species, such as silver maple (Acer saccharinum), green ash (Fraxinus
pennsylvanica), sycamore (Platanus occidentalis), and/or black willow (Salix nigra), would be
expected to regenerate naturally.

It isanticipated that it will require eight years to acquire al of the lands from willing sellers and to
reforest the acreage.

2.3  Alternative2. Acquisition of 785 Acresand Reforestation of 625 Acres of Bottomland

Similar to Alternative 1, under this alternative, approximately 785 acres of floodplain land that lies
between State Route 8 and the Ohio River would be acquired. The acquisition area excludes public
utilities, roads, railroads, cemeteries, residences, and other features, which would not be readily
restored to anatural state. All landswill be acquired from willing sellers.

Approximately 625 of the acquired acres, or 80 percent of the land acquired, would be reforested.
Soil types, hydrology, exposure, and terrain position would be the primary factors considered when
selecting the tree species to be planted, and a detailed planting design should be developed in order to
insure that the planting effort is successful. Typical species to be planted in the bottom/floodplain
areawould include pin oak, swamp chestnut oak, swamp white oak, pecan, and shagbark hickory.
Aggressive-light-mast producing species, such as silver maple, green ash, sycamore, and/or black
willow, would be expected to regenerate naturally.

It isanticipated that it will require eight yearsto acquire al of the lands from willing sellers and to
reforest the acreage.

24  Alternative 3. Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland

Under this alternative, approximately 390 acres of floodplain land that lies between the Chesapeake
and Ohio Railroad and the Ohio River would be acquired. The Chesapeake and Ohio Railroad lies
between State Route 8 and the Ohio River. The acquisition area excludes public utilities, roads,
railroads, cemeteries, residences, and other features, which would not be readily restored to a natural
state. All landswill be acquired from willing sellers.



Approximately 235 of the acquired acres (60 percent) would be reforested. Sail types, hydrology,
exposure, and terrain position would be the primary factors considered when selecting the tree
species to be planted, and a detailed planting design should be developed in order to insure that the
planting effort is successful. Typical speciesto be planted in the bottom/floodplain areawould
include pin oak, swamp chestnut oak, swamp white oak, pecan, and shagbark hickory. Aggressive-
light-mast producing species, such as silver maple, green ash, sycamore, and/or black willow, would
be expected to regenerate naturally.

It isanticipated that it will require eight years to acquire al of the lands from willing sellers and to
reforest the acreage.

30 COST ANALYSIS
31 Introduction

This section presents the findings of a cost effectiveness and incremental cost analysis of No-Action
and the three alternatives under consideration. These cost analyses are not intended to determine the
best alternative, but rather to provide decision-makers with a comparison of alternatives that produce
different levels of environmental outputs and to assist in selecting the alternative that best satisfies
project objectives. The analyses are intended to improve the quality of decision-making when
considering alternative plans.

The cost effectiveness and incremental cost analysis was conducted in accordance with guidelines
contained in EC 1105-2-206, entitled Project Modification for Improvement of the Environment,
which is the same guidance as EC 1105-2-210, dated June 1, 1995, entitled Ecosystem Restoration in
the Civil Works Program; EC 1105-2-214, dated October 3, 1998, entitled Project Modifications for
Improvement and Aquatic Ecosystem Restoration; and Institute for Water Resources report
Evaluation of Environmental Investments Procedures Manual Interim: Cost Effectiveness and
Incremental Cost Analyses, dated May 1995 (IWR Report 95-R-1).

The Institute for Water Resources (IWR) has developed IWR-PLAN Decision Support Software to
assist with the formulation and comparison of aternative plans of environmental restoration projects.
IWR-PLAN assists in plan formulation by combining solutions to planning problems and calcul ating
the additive effects of each alternative or combination of alternatives. When developing a
combination of aternatives, IWR-PLAN includes each alternative in the combination, assigning
either an action or no-action status to each. For instance, when evaluating a project with three
aternatives, IWR-PLAN calculates the total environmental output for implementing Alternative 1 as
the output associated with implementing Alternative 1 plus the output (if any) associated with no-
action under alternatives 2 and 3.

IWR-PLAN assists in plan formulation and comparison of alternatives by conducting cost
effectiveness and incremental cost analyses. IWR-PLAN was used in conducting the cost
effectiveness and incremental cost analyses for the Lewis County Bottomland Restoration Project.

Asthe name indicates, cost effectiveness analysisis a method for comparing alternative plans that
produce environmental outputs and determining which plan can produce the largest quantity of
output for a given cost, or produce the same or greater quantity of output for less cost. Cost



effectiveness analysis determinesif: (1) the same environmental output level could be produced by
another plan at less cost; (2) alarger environmental output level could be produced at the same cost;
or (3) alarger environmental output level could be produced at less cost. For instance, if two
alternatives produce the same amount of environmental outputs, the alternative with the lowest cost
isconsidered cost effective. Likewise, if the costs of two alternatives are equal, but one produces
more outputs than the other, the one producing the higher level of outputs would be the cost effective
aternative. Also, an alternative that costs less and produces higher levels of output is considered to
be cost effective compared to higher cost alternatives producing lower levels of output.

Incremental cost analysis builds on the findings of the cost effectiveness analysis. Thisis
accomplished by comparing the increase in costs to the increase in outputs that are associated with
advancing from one output level (one cost effective aternative) to the next higher output level
(another cost effective alternative).

3.2 Cost Estimates of Alternatives

To conduct cost effectiveness and incremental cost analyses, the total cost of implementing each
alternative must be estimated and stated on an average annual basis. Preliminary cost estimates for
alternatives presented in the feasibility report were obtained from the Microcomputer Aided Cost
Estimating System (MCACES) cost estimates developed as part of the feasibility report and
additional cost elements (real estate, plans and specifications, and supervision and administration
during construction). Cost estimates for alternatives developed as part of this analysis were based on
MCACES per-unit costs presented in the feasibility report and calculated quantities.

3.21 Alternative 1. Acquisition of 785 Acres and Refor estation of 470 Acres of Bottomland.
The total estimated cost associated with implementing Alternative 1 is $44,166 (Table 3-1). The
primary activity included in these costsis development of areforestation plan. Also included in the
costs are contingencies, plans and specifications, and interest incurred during the development of the
reforestation plan. Interest costs are based on the federal discount rate of 6.625 percent and a
schedule of one year to develop the reforestation plan.

Land acquisition and the reforestation of a portion of those lands are anticipated to occur over an
eight-year period. Therefore, land acquisition and reforestation costs were assumed to occur over the
first eight years of the project and are not included in the gross investment costs. Land acquisition
costs were estimated at $1,556,295, and reforestation of 470 acresis estimated at $134,171. These
costs were evenly distributed over the first eight years of the project, then discounted to their net
present value and amortized over the life of the project.



Table 3-1. Lewis County Bottomland Restoration Project,
Alternative 1, Acquisition of 785 Acres and Refor estation of 470 Acres of Bottomland,

Cost Estimate
Item Costs
Reforestation Costs
Develop Reforestation Plan $25,000
Contingencies $1,750
Plans and Specifications $16,000
Cost Subtotal $42,750
Interest During Development of Reforestation Plan $1,416
Gross | nvestment $44,166

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.22 Alternative 2. Acquisition of 785 Acresand Reforestation of 625 Acres of Bottomland.
The total estimated cost associated with implementing Alternative 2 is $44,166 (Table 3-2). The
primary activity included in these costsis development of areforestation plan. Also included in the
costs are contingencies, plans and specifications, and interest incurred during the development of the
reforestation plan. Interest costs are based on the federal discount rate of 6.625 percent and a
schedule of one year to develop the reforestation plan.

Land acquisition and the reforestation of a portion of those lands are anticipated to occur over an
eight-year period. Therefore, land acquisition and reforestation costs were assumed to occur over the
first eight years of the project and are not included in the gross investment costs. Land acquisition
costs were estimated at $1,556,295, and reforestation of 625 acresis estimated at $168,163. These
costs were evenly distributed over the first eight years of the project, then discounted to their net
present value and amortized over the life of the project.

Table 3-2. Lewis County Bottomland Restor ation Proj ect,
Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland,

Cost Estimate
[tem Costs
Reforestation Costs
Develop Reforestation Plan $25,000
Contingencies $1,750
Plans and Specifications $16,000
Cost Subtotal $42,750
Interest During Development of Reforestation Plan $1,416
Gross |nvestment $44,166

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.



3.2.3 Alternative 3. Acquisition of 390 Acres and Refor estation of 235 Acres of Bottomland.
The total estimated cost associated with implementing Alternative 3 is $44,166 (Table 3-3). The
primary activity included in these costs is development of areforestation plan. Also included in the
costs are contingencies, plans and specifications, and interest incurred during the development of the
reforestation plan. Interest costs are based on the federal discount rate of 6.625 percent and a
schedule of one year to develop the reforestation plan.

Table 3-3. Lewis County Bottomland Restoration Project,
Alternative 3, Acquisition of 390 Acresand Refor estation of 235 Acres of Bottomland,

Cost Estimate
[tem Costs
Reforestation Costs
Develop Reforestation Plan $25,000
Contingencies $1,750
Plans and Specifications $16,000
Cost Subtotal $42,750
Interest During Development of Reforestation Plan $1,416
Gross | nvestment $44,166

Sources. Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

Land acquisition and the reforestation of a portion of those lands are anticipated to occur over an
eight-year period. Therefore, land acquisition and reforestation costs were assumed to occur over the
first eight years of the project and are not included in the gross investment costs. Land acquisition
costs were estimated at $773,370, and reforestation of 235 acresis estimated at $82,636. These costs
were evenly distributed over the first eight years of the project, then discounted to their net present
value and amortized over the life of the project.

3.3  AverageAnnual Cost

Table 3-4 presents a summary of the cost estimates for the three alternatives. The average annual
cost of implementing each aternative, assuming a 50-year project life and afedera discount rate of
6.625 percent, is also presented. Although the feasibility study states that the reforested areas will be
managed for natural resources by the Ohio Department of Natural Resources (DNR) in perpetuity,
for the purpose of the incremental cost analysis, the project life was assumed to be 50 years. The
average annual cost isthe annual amount required to amortize the present value of project costs over
the life of the project. It isequivalent to the annual payment needed to finance the project over 50
years at 6.625 percent interest.

The average annual cost of Alternative 1, Acquisition of 785 Acres and Reforestation of 470 Acres of
Bottomland, is $91,448. Thisincludes an average annual cost of gross investment of $3,049 and
average annual costs for land acquisition and reforestation of $88,399. The land acquisition and
reforestation costs are based on costs of $1,690,466 expected to be incurred over the first eight years



Table 3-4. Lewis County Bottomland Restoration Project,
Summary of Construction and O & M Costsfor Each Alternative

ltem Alternativel Alternative2 Alternative 3
Gross Investment $44,166 $44,166 $44,166
Annualized Gross Investment Cost $3,049 $3,049 $3,049
Annualized O&M Costs $88,399 $90,176 $44,763
Total Annualized Costs $91,448 $93,225 $47,812

Sources: Ohio River Mainstream Ecosystem Restoration Project - Feasibility Report;
Louisville District, USACE; and G.E.C., Inc.

of the project. These costs are discounted to their net present value, then amortized over the life of
the project.

The average annual cost of Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of
Bottomland, is $93,225. Thisincludes an average annual cost of gross investment of $3,049 and
average annual costs for land acquisition and reforestation of $90,179. The land acquisition and
reforestation costs are based on costs of $1,724,458 expected to be incurred over the first eight years
of the project. These costs are discounted to their net present value, then amortized over the life of
the project.

The average annual cost of Alternative 3, Acquisition of 390 Acres and Reforestation of 235 Acres of
Bottomland, is $47,812. Thisincludes an average annual cost of gross investment of $3,049 and
average annual costs for land acquisition and reforestation of $44,763. The land acquisition and
reforestation costs are based on costs of $856,006 expected to be incurred over the first eight years of
the project. These costs are discounted to their net present value, then amortized over the life of the
project.

34 Environmental Benefits

Environmental impacts associated with no-action and each alternative were measured in habitat
acres. Because of resource and time constraints, field surveys could not be conducted to define the
impact of each alternative. Therefore, environmental impacts were estimated using information
provided in the feasibility report. Extensive field surveyswould be required to more accurately
quantify the environmental impacts of each alternative.

3.4.1. Alternative 1. Acquisition of 785 Acres and Refor estation of 470 Acres of Bottomland.

The proposed project calls for the acquisition of 785 acres of bottomlands along the left-descending
bank of the Ohio River. Of these 785 acres, approximately 470 acres (60 percent) will be reforested
with amixture of mast-producing bottomland hardwood tree species. The species to be planted will
depend on the terrain, soil type, and hydrology, which will be more closely evaluated in the detailed



reforestation plan to be developed at a later date. Reforestation would be performed in the most
suitable areas throughout the entire project site. Thiswould create open fields scattered throughout
the project site that would total 315 acres. These open fields would be managed as open grasslands
for utilization by avariety of song bird, game bird, and grazing wildlife species. In the future, it is
proposed that some of these open fields would be converted to moist soil units for waterfowl
utilization. The reforestation would provide approximately 470 acres of high-quality overwintering,
foraging, and nesting habitat for various game and non-game wildlife species. During flood events
on the Ohio River, these forested lands would provide spawning, nursery, and foraging habitat for
many species of fishes, reptiles, and amphibians. 1n addition, these flooded areas would provide
foraging and brood-rearing habitat for many waterfowl species. The remaining portion of the land
acquisition will be managed as open warm season grasslands.

3.4.2. Alternative 2. Acquisition of 785 Acresand Refor estation of 625 Acres of Bottomland.
Alternative 2 proposes to acquire approximately 785 acres of bottomlands along the left-descending
bank of the Ohio River. Approximately 625 acres (80 percent) of this areawould be reforested with
amixture of mast producing bottomland hardwood tree species. The actual areas and species to be
planted within the 785 acres would be dependent on the terrain, soil types, and hydrology of the site.
These reforestation efforts would provide approximately 628 acres of forested terrestrial habitat and
160 acres of open field habitat, which would be managed as open warm season grasslands. By
increasing the acreage of reforestation, the acreage of open grasslands as well asthe areato be
managed as moist soil unitsin the future would decrease by half compared to Alternative 1.

3.4.3. Alternative 3. Acquisition of 390 Acres and Refor estation of 235 Acres of Bottomland.
Alternative 3 calls for the acquisition of approximately 390 acres of bottomlands between the
Chesapeake and Ohio Railroad and the Ohio River. Approximately 235 acres (60 percent) of this
areawould be reforested with a mixture of mast-producing bottomland hardwood tree species. The
actual areas and species to be planted within the 390 acres would be dependent on the terrain, soil
types and hydrology of the site. The bottomland hardwood forests created would provide 235 acres
of overwintering, foraging, and nesting habitat for various game and non-game wildlife species. The
remaining 55 acres would be managed as open grasslands, which would provide foraging habitat for
many song bird, game bird and grazing wildlife species. The reforestation would also create a
riparian habitat along the bank of the Ohio River, which would provide bank stabilization and
protection from the currents of theriver. In addition, this riparian habitat would provide spawning,
nursery, and foraging habitat for many species of fishes, reptiles, and amphibians, as well as foraging
and brood-rearing habitat for many waterfowl! species during extended flood events on theriver.

3.4.5. Summary of Environmental Benefits

Table 3.5 presents a summary of the environmental benefits expected to occur in each year of the
project for each aternative. Also presented are the cumulative impacts and the average annual
impacts for each aternative.

Under Alternative 1, Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland, no
action results in no significant impacts. Implementing the alternative resultsin the creation of

785 acres of reforested and open habitat. However, it will require eight years for the land to be
acquired and redeveloped at arate of 98.1 acresayear. Thisresultsin an average annual increase of
730.1 acres. For Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of



Table 3-5. Summary of Annual Environmental Benefits Associated
With Each Alternative, Lewis County Bottomland Restor ation Project

Year Alternative 1 Alternative 2 Alternative 3
1 98.1 98.1 48.8
2 196.3 196.3 975
3 294.4 294.4 146.3
4 3925 3925 195.0
5 490.6 490.6 243.8
6 588.8 588.8 292.5
7 686.9 686.9 341.3
8 785.0 785.0 390.0
9 785.0 785.0 390.0

10 785.0 785.0 390.0
11 785.0 785.0 390.0
12 785.0 785.0 390.0
13 785.0 785.0 390.0
14 785.0 785.0 390.0
15 785.0 785.0 390.0
16 785.0 785.0 390.0
17 785.0 785.0 390.0
18 785.0 785.0 390.0
19 785.0 785.0 390.0
20 785.0 785.0 390.0
21 785.0 785.0 390.0
22 785.0 785.0 390.0
23 785.0 785.0 390.0
24 785.0 785.0 390.0
25 785.0 785.0 390.0
26 785.0 785.0 390.0
27 785.0 785.0 390.0
28 785.0 785.0 390.0
29 785.0 785.0 390.0
30 785.0 785.0 390.0
31 785.0 785.0 390.0
32 785.0 785.0 390.0
33 785.0 785.0 390.0
34 785.0 785.0 390.0
35 785.0 785.0 390.0
36 785.0 785.0 390.0
37 785.0 785.0 390.0
38 785.0 785.0 390.0
39 785.0 785.0 390.0
40 785.0 785.0 390.0
41 785.0 785.0 390.0
42 785.0 785.0 390.0
43 785.0 785.0 390.0
44 785.0 785.0 390.0
45 785.0 785.0 390.0
46 785.0 785.0 390.0
47 785.0 785.0 390.0
48 785.0 785.0 390.0
49 785.0 785.0 390.0
50 785.0 785.0 390.0
Cumulative Total 36,502.5 36,502.5 18,135.0
Average Annual 730.1 730.1 362.7

Source: GEC, Inc.



Bottomland, no action results in no significant impacts. Implementing the alternative resultsin the
creation of 785 acres of reforested and open habitat. However, it will require eight years for the land
to be acquired and redeveloped, at arate of 98.1 acresayear. Thisresultsin an average annual
increase of 730.1 acres. Under Alternative 3, Acquisition of 390 Acres and Reforestation of 235
Acres of Bottomland, no-action resultsin no significant impacts. Implementing the alternative
results in the creation of 390 acres of reforested and open habitat. However, it will require eight
years for the land to be acquired and redeveloped at arate of 48.8 acresayear. Thisresultsin an
average annual increase of 362.7 acres.

35 Relationship Among Alter natives

The three aternatives cannot be effectively combined. The alternatives consist of acquiring and
reforesting various quantities of bottomlands at the same location along the Ohio River. Therefore,
only one of the alternatives can effectively be implemented. IWR-PLAN requires that each
alternative be assigned costs and outputs associated with both implementing and not implementing
the alternative. The cost for not implementing an alternative (No-Action) is $0. The environmental
outputs associated with not implementing an alternative (No-Action) are the quantity of habitat that
would be impacted (lost) over the life of the project if the alternative is not implemented. These
values are calculated in terms of average annual impacts, which are the cumulative number of acres
impacted each year by the project divided by 50, the number of years the project will exist. The No-
Action outputs are entered into IWR-PLAN as negative values (lost habitat).

The cost of implementing each alternative is stated in average annual costs and includes construction
costs, and operation and maintenance costs. The environmental outputs associated with
implementing each alternative are calculated as the quantity of habitat created by the alternative and
the quantity of habitat protected from lossiif the alternative were not implemented (the No-Action
negative impacts). Because of the method that IWR-PLAN uses to combine aternatives to derive the
various combinations of alternatives, the impacts associated with implementing the alternative must
be entered into the program as net impacts. Net impacts for each alternative are calculated as the
impacts associated with implementing the alternative minus the No-Action impacts.

When devel oping the combination of aternatives, IWR-PLAN includes each alternative in the
combination and assigns either an action or no-action status to each. For instance, the IWR-PLAN
derived output from implementing Alternative 1 is actually calculated as the combination of the net
impacts of the action of Alternative 1 (730.1 acres) and the no-action impacts of Alternative 2 (0
acres) and Alternative 3 (0 acres), resulting in a combined impact of 730.1 acres.

Including No-Action, atotal of four actual combinations of alternatives exist.

3.6 Cost Effectiveness Analysis

Cost effectiveness analysisisintended to illustrate which aternatives can produce the same amount
of environmental output for less cost or alarger quantity of output for the same or less cost. Table 3-
6 presents the average annual cost, annual environmental outputs, and average cost per output for

each combination of alternatives. The cost-effective combinations are: No-Action; Alternative 1;
and Alternative 3. These alternatives are presented in bold type in Table 3-6.
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Table 3-6. Lewis County Bottomland Restoration Project,
Cost Effectiveness Analysis

Outputs Costs Average Cost
Alternative (Acres) ($1,000) ($/Acres)
No-Action 0.0 0.00 0
Alternative 1 730.1 91.45 125
Alternative 2 730.1 93.23 127
Alternative 3 362.7 47.81 132

Source: G.E.C., Inc.

3.7 Incremental Cost Analysis

Incremental cost analysisillustrates the increase in costs associated with advancing from one output
level to the next higher output level. Table 3-7 presents the average annual cost, the annual
environmental output, the average cost of output, the incremental output, and the total and per unit
incremental cost of the “best buy” alternatives.

Table 3-7. Lewis County Bottomland Restoration Project,
Incremental Cost Analysis of Increasing Output from the No-Action Alter native
For the"Best Buy” Alternative

Average Incremental  Incremental  Incremental
Outputs Costs Cost Cost Output Cost Per
Alternative (Acres) ($1,000) ($/Acres) ($1,000) (Acres) Output ($)
Alternative 1 730.1 91.45 125 91,450 730.1 125

Source: G.E.C,, Inc.

Alternativel is considered the “best buy” alternative, or the alternative that would generate the most
output for any additional money expended. The average cost per habitat acre for Alternative 1 is
$125, which is also the incremental cost per acre. A total of 730.1 average annual beneficial habitat
acres are produced under this alternative. The total annual incremental cost, the increase in costs
from No-Action, is $91,450.

Alternative 1 generates 730.1 average annual acres of habitat at an annual cost of $91,450. This
equates to a cost of $125 ($91,450/730.1) per acre of output. The other cost-effective alternative,
Alternative 3, produces atotal of 362.7 average annual acres at an annual cost of $47,810. This
equates to a cost of $132 ($47,810/362.7) per acre of output. Alternative 1 produces more output at a
lower per unit cost, making it a“better buy” than Alternative 2. For thisreason, Alternative 1 is
considered the “best buy” plan.
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40 SUMMARY AND CONCLUSION

This report presents an incremental analysis on the Lewis County Bottomland Restoration Project,
which is associated with a proposed ecosystem restoration program for the Ohio River. The Lewis
County Bottomland Restoration Project is located northeast of the town of Covedale, in Lewis
County, Kentucky, between Ohio River miles 391 and 396. The primary goa of the Lewis County
Bottomland Restoration Project is the acquisition, restoration, and reforestation of bottomland
hardwoods and the restoration of ariparian corridor along the Ohio River. Three aternatives were
evaluated as part of the restoration project and include: Alternative 1, Acquisition of 785 Acres and
Reforestation of 470 Acres of Bottomland; Alternative 2, Acquisition of 785 Acres and Reforestation
of 625 Acres of Bottomland; and Alternative 3, Acquisition of 390 Acres and Reforestation of 235
Acres of Bottomland.

Under Alternative 1, Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland,
approximately 785 acres of Ohio River bottomland habitat would be acquired, and 60 percent of the
areawould be reforested with a mixture of mast-producing bottomland hardwood trees. This
alternative would provide habitat diversity for game and non-game wildlife and provide warm season
grasslands, food plots, or other wildlife openings.

Under Alternative 2, Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland,
approximately 785 acres of Ohio River bottomland habitat would be acquired, and 80 percent of the
areawould be reforested with a mixture of mast-producing bottomland hardwood trees. This
alternative would provide habitat diversity for game and non-game wildlife and provide warm season
grasslands, food plots, or other wildlife openings.

Under Alternative 3, Acquisition of 390 Acres and Reforestation of 235 Acres of Bottomland,
approximately 390 acres of Ohio River bottomland habitat would be acquired, and 60 percent of the
areawould be reforested with a mixture of mast-producing bottomland hardwood trees. This
alternative would provide habitat diversity for game and non-game wildlife and provide warm season
grasslands, food plots, or other wildlife openings.

The following subsections provide a summary of impacts, aswell as the cost effectiveness analysis.
4.1 Environmental Benefits

4.1.1. Alternative 1. Acquisition of 785 Acres and Reforestation of 470 Acres of Bottomland.
Acquiring 785 acres of Ohio River bottomland and reforesting 470 of those acres with a mixture of
mast-producing bottomland hardwood trees will provide habitat for game and non-game wildlife and
warm season grasslands, and food plots or other wildlife openings. If this alternative is implemented,
atotal of 785 acres of habitat will be created over the first eight years of the project. Becauseit will
require an estimated eight years for the entire 785-acre area to be acquired, the average annual impact
over thelife of the project will be 730.1 acres. There will be no direct loss of habitat for no-action
under this aternative.

4.1.2. Alternative 2. Acquisition of 785 Acres and Reforestation of 625 Acres of Bottomland.

Acquiring 785 acres of Ohio River bottomland and reforesting 625 of those acres with a mixture of
mast-producing bottomland hardwood trees will provide habitat for game and non-game wildlife and
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warm season grasslands, and food plots or other wildlife openings. If this alternative isimplemented,
785 acres of habitat will be created over the first eight years of the project. Becauseit will require
eight yearsfor the entire 785-acre area to be acquired, the average annua impact over the life of the
project will be 730.1 acres. Therewill be no direct loss of habitat for no-action under this aternative.

4.1.3. Alternative 3. Acquisition of 390 Acres and Refor estation of 235 Acres of Bottomland.
Acquiring 390 acres of Ohio River bottomland and reforesting 235 of those acres with a mixture of
mast-producing bottomland hardwood trees will provide habitat for game and non-game wildlife and
warm season grasslands, and food plots or other wildlife openings. If this alternative is implemented,
390 acres of habitat would be created over the first eight years of the project. Because it will require
eight years for the entire 390-acre area to be acquired, the average annua impact over the life of the
project will be 362.7 acres. Therewill be no direct loss of habitat for no-action under this aternative.

4.2 Cost Effectiveness and Incremental Cost Analysis

Cost effectiveness and incremental cost analyses were conducted for the alternatives in order to
provide decision-makers with information to choose the alternatives that best satisfy project
objectives. The environmental outputs of the alternatives were measured in habitat acres. Cost
effectiveness analysis compared alternative plans that produces environmental outputs and
determined which plan produces the largest quantity of output for a given cost, or produce the same
or greater quantity of output for less cost. The cost-effective alternatives are: No-Action;
Alternative 1; and Alternative 3.

Incremental cost analysis compares the increase in costs (of cost-effective alternatives) of advancing
from one output level to the next higher level of output to the increase in outputs. The resulting “best
buy” aternativeis Alternative 1. The average cost per habitat acre for Alternative 1 is $125, which
isalso theincremental cost per acre. A total of 730.1 average annual beneficial habitat acres are
produced under this aternative. The total annual incremental cost, the increase in costs from No-
Action, is $125.
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